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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor light- 
emitting device, which has full reliability in practical use, when 
outputting a high light output of GaN-based blue- violet laser. 
SOLUTION: In the semiconductor light-emitting device, the 
position of the active layer is made different from the position 
which providing maximal light intensity distribution. As a result, 
since the maximal position of the light intensity distribution is 
shifted from that of the active layer, optical deterioration of 
the active layer can be suppressed. 
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imxm 1 1 i nm+z&ttmmzk 1 1 1 - vmt 

[fit*! 2] &i4ii^I nlf^iMl 

mm^i i i -vmit^m*Mfr±.*) ^\^tm^m 
1 1 -vmk&to^mfttD^&xzfT^mzinm?-*^ 

aMr*P*-5»k»^ I I l-v8Hb^»¥*#S:3t^>r 

go 

tMtmxi i i -vmik&®>*&&£ v 

go 

[ft*S5] I nj§C^**t*S^k4M5 I 

I I -V^b^^f*:^±*5J:t^T^Btr^lnJ^^-^ 
tf*fk4fc* I I I -V«Hk*«*W*J: t) <b*3fc«*r 
*£*rt"S»k«WS I I I -VM^^iS:^>f 

So 

WWW 7] ¥^^^gSriae*r5S«*^liltu 
I I -v»Mk^***#-e«**Jx-C43!>. «i#<0*;*f 

[»#^8l ^^A^g«:«(®^5®«75^Btn 
I I -Vj»k^*»ff"C«*^HT*5!). J.o^(OIn 



I I-V^k^»#tI*$iiTtJ^ JLolnGaN 
[0 0 0 1 ] 

MU ***^M»S«*«>5S**^^fflv^SI<k»* 
I I I-ViWk^»iNrft:«>»*SfiB^Hi-*. 
[0 0 0 2] 

<k#y^ (GaN) ^cDI I I -VSHk-g-tt^W*** 
m : f-^o^9F^5I^^^^T^i^TV^6o 
^^Wea^^^^^MS^^Sfcfeliitt:, u- If 
^i^)tm^kd>m^^^Sfc^. 3l5ftttJ;0 • g*ftGaN 

[000 3] -j&ftlC, ^cD^^m^^fStt^lCfilnGa 
NWt^<*H5J:5ft I n«r£tHk4k4feXl I i-vl 
Ik^^ttas/fl^kftTV^. U^U^5P> X -coin 

[0004] InGaNCO I nOO^F^— ttlCOV^T. ft 1 
tf>fw:£l- r Applied Physics Letters, Vol.69 (1996) p 
P.2701-2703J dSfcS. refcgfcfcTttu GaN^lnN^fe^ 

*fl«e*fcfc:*8£U m-t£ I n*lj8&*i-3inGaNtti6 
V^££rJggfctol^LTV>-5 0 *fc InGaNfS 

l--SLi^-rj^#tCOV>T N ^2COt^^ClC r Applied Physic 
s Letters, Vol.76 (2000) pp.22-24j -CO^ 
5t-C«:, lnGaN?S^(7)I nl^^t/iffeU- if€r 

^^U-CV^5o 

[ O 0 0 5 ] Kk\Z^ lnGaNfil^cO)t^j^k^S U 
X. %$3(DmX\Z r Applied Physics Letters, Vol.72 
(1998) pp.3267-3269j Z<omXX*n. GaN^ U 

-If «j|nGaNflH4Ji^«WttA-Ctt* < *BiB"C*<ki- 
5^1^$:^LTV^^ 0 InGaN^^^^-T^GaN 
^ U-WAitmm t It, ft 4 OlfcStK TApplied Ph 
ysics Letters, Vol.77 (2000) pp.1931-1933j 25>fc 
So coSMt-cii. ifco^b^^t Lt^^W 

So 

[0006] tAJiCO^ <b InGaNfcte/IO 

^^^-^ (I n ^) in (i nm&&±$ 



ItX'fflm ktti fcCOD(Catastropic Optical Damage)<£> 

So -^GaN^U-^fil^rt^eRitX^Ur, HIE 

tti 5 Ol^^tlc r Journal of Materials Researc 
h, Vol.14 (1999) pp.2716-2731 J !f£3E 

[0 0 0 7] Ifc^ot, GaN^U— Ffc:*5V*Ti*fttfJ 
fcfclnGaN^SO«#«£«lWLl nW^J^-^f 

[0 0 0 8 j 
[O 0 0 9] 

9UK»#3ftS*>: £ tedffins A« Z^t b1r*> 0 

[oo i o] %\<o*m>tmitmm^£z>t, 
[ooii] ig2<D¥m#&ftmmz£z>b. %m k 

[0 0 12] **W^«SJR3^*«:»3t*Btt. M 

[oo i 3] m4<D*mft&Kmmz£5t, ytmv 

[0 0 14] **Wlc«5JB5 0^#^jgHtt:. fflr 
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<fc«5fU I i-vm^^tm^ht*j^ 

[ooi6] \z.%*mi <o*wt&%akwx. £ s 
i>\nm*&$t*mm%k i 1 1 -vmt&m*mfrxm 

[ooi7]»8 <o*mftmftmm&. ^ie^ sttzm 

fcfcln«*fc*tf*lb*WRl I I-VK^W**t 

*Mb&#ifl?]-f 5 r £ pTIBfcft 5. 
[0 0 18] *»Wc«5*9 0^*#»**'B«cJ:S 
«TE*7*Jj:0«IB8<z>^{*:»3t^fil-*5V^, ^ 

i5/>^< t fcinl^«r*if»b4MI I I I ™ vmt&to 
^T*^ht^^ JLolnGaNSWR^GaNfWMOje 

[0 0 19] 

[0020] j^Ts *&m(omi<omm&mz£.z¥m 
ftmftmm<o&m\z^xmm&&mi,te&t>mm-r 

[002 11 01 (a) - (I) fi#*lfcj&ffifc«5¥* 
***«Boi83g*tfecoxSW«>Wfffi«*^*LXV^ 
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S 0 £i\ 2>f V^iM Xot77^f7 £9&£&t£l 

10^®£&^£/B^Xifc#£m£9o 

Ufcgtk 1 1 SrMOVPE^g (0^1*) (OEJfctpfVDV 

^rtSrEE^32)5 3 o 0T«T(1TorT=133.322Pa)C07Km# 
m%t U «aA«rtti l ootl^-cWtxSKl l 
«:AlML*Sa>-9— -^/P^ y — — ^^^rJ^j 1 OftNtfTft 
bo 

[0 0 2 2] 01 (a) \Z.7jki-£?\^ RfcfFZ 

ft5O0 , Cfc*-ci*fiL,fc«L ffiSi i_btc N #ti^J|2 

5mmoi/minO h V t^/Utf}) J* (TMG) ft&fttf 
7.5UminC0T>^E-~T (NHs) ^^7^ 

>htvx-yy> (SiH*) ^tt^tt, J¥£tf^4 

mm "CSi^fWMItf tfSJfcl 1 0 ,5 cm J O n MGaN J: 9 ft 6 
ni^^^ Mil 2&j*«3-fr3. hy^^yP 
T/i^~*A (TMA) fc«»U4a«e>, J¥£aM$0.7mmT* 
SttH%>&&&5 1 0 ,7 cm 3 C0 n MAIoozGaowN <fc «9 
5nS^7yKil3«:*fi$« 0 «Wt\ 
1 0 Onm^Si^*fi«»«tffcl1 lO'Wton^GaN J: 9 
<C5lBl<03t^>f KJB1 4«rA*$-&^«. 8 

ItT, h^f/KV^^i, (TMI) £TMG£r{&£LT 

J¥^255^3nmOinaiGao 9 N«fc^^S^S^#F (3 

Jl) £J¥£>W$9nm^GaN^y T/i (2/§) is*t>iz*fr 

#^*3<7)^£m o o o^K£-c#ML*-r y t#x£ 

u-O* v^^/W^v-^A (Cp 2 Mg) b 
fca*£>s fP£*M$2 OnmT'Mg^^^S 10 u cm 3 
cOp^ Alo i 5 Gao«N i545#ty^ll6 SrJ&g: £ 
ii:5o J?£**ftjl 5 OnmT*Mg^fc&«&^1 10 

18 cm 3 (Op^ GaNi: 9 ^512 KJi 1 7 £^ 

£-£5o SIc^T. ^^^o.7mmT*Mg^F^^^5 10 
17 cm 3 <7) p ^Aloo/GaainN X 9 ^5pl^ 7 y KH 1 
8£/&g:£-ti;6 0 #cl^ J¥53ft«*tjo.1mm"CMg^tt»»* 
#1 lO'Wo^GaN J: 9 *5 pfia ^ h/1 1 9 

[0 0 2 3] J*ftfcT«, 0 1 (b) Id^lf-cfc 5t-, R 
^y-->i/bfc^, 0*jxtf> /7XvCVD^ffi^ 

iKiO.lmmOli^yay (SiO) J:9ftdHHUH2 
0£i£;&£-*5 0 

[0 0 2 4] 01 (c) IC^TJ:?^ ^b"t- 



1 flEwr, 01 (d) \C^~fX b 7* 

(i365^J2mmT^5 0 Ommf y^<DX V? 4 
h'<*-i/£mf$.-rz> 0 Ifclc. 01 (e) ic^-Ti 9 

[0025] ttt^x. 0 i (t) x o 

^5/^V^tC<toXy y^SRlcftiXi"5. pS 
[0 0 2 6] 01 (g) IC^-TJ: 9 77 X** 

[oo27]»^ 01 (h) ic^iptd, ntnegMb 
s 0 

[0 0 2 8] 01 (j) \z^-TXb\^ SlOzX.*) 

[0029] 0 1 (j) izTF-fx b \^ mm l 

tenuis*? h^i 2<7)±®tcTi/AlJ:«9^6n{KJm^ 

2 3i£:Mt5o £fc, p^^V^^ h^l 9C0_bffitCN 

i/Auj; ^^6pttiim^2 4^^-r6o ^^ic, 

v ma) £9tezx&to=-h&m-r» 
[0030] mi <n^Mtemn. \s— v m^-ftmzsiT 

[00 3 1] #2li6^ffitc <fc D f^3H bfc u--if m^fi, 
#fifi^^FfiH4^ 1 5 1 KI14t 

fB 2 otttf'f Kil7i: co^j!)^^x*fe »9 . m 2 o 

mi 7 iD^mm^m^mm^ox^^ ^ 
m&-fzzt\cteZo z<D^^m2\c^-r 0 &tc, z 

(OX b \^mt^<o pW\c&ft-t?> zt\cx 

■9. nM=* hmi 2^<Dyt<nmti&totiA-rzz.b 
&x%, u$v^tt««tote«»^*^.i-s. z<nxbte# 

S:«ri:*IS6ffil-fiJ*), l*^ilt«tt4 0mA, xd 
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[0 0 3 2] S€>|J1 % C<DU-if^^^|C*5V>T)t 

[0 0 3 3] bx, Hiou— ifflHS 

bi 7<Dmmzti>\zmi o onmicRftLfcu— -srs?- 

«iffitt4 5mA* ^n— ^S**f±1W/A-X?*>ofc. 

»lW>f K/gl 4 tg2(0)t^ KJB1 7 39«RICJK 
JPTfcofc4§^-et>. 5cD_tUl£>£pSlAIGaN 
4rty^Sl6ia^ *^3ft«»*fi^JB 1 5 J; t> 
t>*l©*Xf-f KJ11 4MXV-? Zit^Mfryttf-t 

I«(i5mA^<^otl^ 0 Bfcfcl. 
^£^lCfc^Xfcftm^3 0mWO-^)t^f^ 

£ft*stt$ o 2 o oAintt-er^iojnfnKo 2«ccai 
[0034] pg4«3j:rfH7a>A«ttKR^>flr*^^ 

GaN^ »f ^^fclcttlnGaN®ttS<7>3t««ifl5^:# < & 
fttfc^ &Wfr%1S4 K«iSI^6rt^J:?)lnGa 
Nf£^^#&&£{g^X#, lnGaNi£ttJltf>*Sfite#ffc 

[0035] (m2<DMmmm) zxt. *^oi2^ 

J&fitt* GaN^l—!f^^tc*5V^T. GaN^U— tf^^tc 
^Xs «3tetfJ^»f^«F^*ffl^iia^p6(t«ltt«:^m 

[0 0 3 6] J^Ts *»W^*2©*lS^«^J:5i|£» 

[0037] ms n*mm&m\cmz¥mfrmitmm<D 

1\ 2>T yff XOf 7 7 >f 7<t Sift 5 l£D^ 
&5l£MOVPE^§ (^-fr-f) ^R^rtrottr^ 
*)£t>&3 0 0Torr(O^m^mnt U i^Srfa 1 1 0 

oT2\c&x*g-u\^xmm5 i *tm\.nm<nv— 

[0 0 3 8] ikiC^ Rfcfc*m5 0 0X:iC&xmffi.^tz 
mm 5 1 _bK. il&f2 5mmol/mintf> *vu# 



U£A (TMG) ^i&fidW. 5 Umin<£ TV^e-T (N 
H 3 ) ^riryr^tbr**tSrlSI«FlJ:*»t" 
SClctlciJzD, flE^3fl«tt2 0nm<DGaNJ:D^6«a^y 

lc£X#i&U nlK-^htU^y (SiHO iS 
afcftJ&LT* Vd3^M4mmTSi7NMaA^ni 10 
'W^nMGaN^^^SnM^^^^ 2 
£-£5. fcUl, (TMA) t>ffe& 

bfcdSfb. ff$3ftSft0.7mm-eSi^^««^5 10 ,7 cm 3 
cOn^Aloo/Gao^N £ <9 /j:5nS^ 7 y KJi 5 3^ 
S£-£5 0 S%^X. m^tmi 0 OnmXSi^FM^&tf* 
fa1 10 ,8 cm" 3 ^n^Aloo«Gao9«N<t 9 &£fg 1 

(TMI) i:TMG^^UXi¥$^3nm^> 
ln 0 .iGao 9 NJ:'P^6^S: J F^ (31) £J?£ri^9n 
m<DGaN'<y T/i (2/i) 30*C>^5*ma^^fiH4Jg5 

o otics-cML^t y T#*zm.mfrb7kmzm^ 
(cpaMg) #**ew&bfcfl*s>. mmm2 

0 nmXMg^^^Jt^^s lO'^cm^p^Alo^GaoasN 

1 0 OnmXMg^*s£#)iflSri 5 1 10 1fl cm 3 tf>pM GaN <fc 9 
j^0.7mmXMg^*&&it^5 10 u cm 3 <£> p MAIoorGao. 

J? £ tfSi&O. 1 mmXMg^^^25> 1 1 0 18 cm V>p^GaN X 

[0039] -eco^o u~ if m*mm<o{$m^mi±ms. 

[0040] 12 (OHliS^tttt, U— !f 3g^tt»CiUT 
ic^-<5^:#^4#m^WbXV>5o 

[0 04 1] **»^16(-J:f9f^«bfcu— tf^tt. 
^fifi^F^Ffi^® 5 5 Zmtm 1 ^)t^^< KB 5 4 t 
JB 2 (Dltm Ki5 7t OiS^^^M^Xfe "9.^2 
(DjtH-i KH 5 7 0^©$Ff^255i^V^^|C^oXV> 
5o Z<Dtc£>. m^^Af- <t »5 5 5 a>ib»£ bfc 

)tC0^5>^ili. I2(D^ KB 5 7{U^f-^£t> 

oi^nrti:/^, r^^$r0 9ic^-r o * 

fc. c ^ i 9 (7) t°- ^ ^ p {^j \^&rt-r z> z 

<b»a^ nffl^^^^ HJB5 2^*a>«tt*«i«i- 

A, xo-^^iiw/Alc^ofc: 0 ^tom^S~>ttil^# 

V^X)tm^)3 OmW60-^)feai^^^^*5-^oyco 
0 1 1 ^tt*«r^f3ft^ WWMMMW»& 4 0 0^1 
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[0042] jtiw*»£ lx. mstDu-ymm 

ICfc^X. Il<DW K/f5 4*5«tUfm2cO)t^-r K 
/§5 7 0>££t>KGaNi: UTJS^^rR Clc^tf Lfc W 

-ifm^-t^bfc (is) 0 ^(Du-^rmi-^u^ 

ow-if^oj:?^ f&iott;^ KJB5 4 ^120 

mt^amim ssxvhmi v>%m vm s 4 (hox 
a*#&-r s k& a* ^ y r <t # oissftuB 2)^>c-r 

3 0mW^-^)fetii^^^Sr^o-^ofc o W7\Zt&m 

xTx\z^jmmM<o 2 m^m ixv^ 6 ^ t *>t>frz> 0 
[0043] H7^<t^i i <nmmmm<Di&&fr 

GaN^ u-1?(D'£fc\zn\nGaUm&m<Dft&&&*:$ 
lnGaNffl4li03te**C*-e%. InGaN^ttJi^e^ 

[0044] (^3 (ommmm) wt> #$§ie<z>ss 3 

m&mn, GaN^u— tfm^icjo^x, asftta^ttft** 

[oo4 5] $xt. *&m<ot&3(Dmtmmzxz¥m 
&(ommxm<Dmm\c^Tmmm&m (mi 2) 

[0046] ^f, 2>rywx©t7 7 >f7J;*)3te 

3S&3 l^ffi£^^£/B^X&#£fT&9o 

ft#L#:S&3 l^rMOVPE^g fl^-tirf) (Dfcfc 

^X, ^^^JEE^25>3 0 OTorr(7)7Km#ia^<b U 
2&&£*$1 1 0 0X:\Zi£X*%-WLl,xmte3 1 £*D8*L^ 

®o-y— -^vu* y-^y^io^P^9 0 

[0 0 4 7] »E^Sr|&5 0 O'Cn^-CHM&Lfc 

m& 3 1 _h|C N 2 5 mmol/min<D h U ^ 

(TMG) m^m-7.5Um\n<OT>^^T (N 

iridic J?£#*§2 OnmOGaNJ: 9 y 
KSTJM&U nIK-AVhi:UV7y (Sim) # 



^t>"«fe»UTv J?$3ft5»4mm-eSi^F*fi»aiA*Stt1 10 
WV^n^GaNJ^&Sn®^** M3 2 
^(^ h^f;U7/P^->A (TMA) 
Ufr^k, ff$4M&07mmTSi^Mttai£*S5 io'W 
OnSAIowGaoMNJ: t) ^5nM^ 7 y KJg 3 3^ 

mzitz 0 aavx, &ztmi o onm-cs*w«*fta* 

fa1 10 ,8 cm^nSGaNJ: 9 £31 1 <n%i34 KJB 3 4 
j^^8 0 0tm«U 

*A (TMO irTMG^^UXi?^^3nmCOInotGao.9 
NiiflfcS^fi^F (3J§) £J¥£ri***)9nmtf>GaN^y 
(2®) d^^S^lf^FfiHti 3 5 

f¥r/»6^rt<Offl«S:»l OOO'CIC* 
X^U^ri-y T^x$r^^b7k^^MLX. pffiK 

(CjfcMg) #*£tfc3&L&a**b, lf$>6^2 0nmXMg^F 
*£#>^a*5 10 17 cm 3 ^>pMAIo tsGaaasN J: «9 ^ 6 3r 
t5/^l3 6Mfm o 0Cl-> l?T^i&fi^8 2 0 

X, TMI^TMG^r^LXJf 3 nm^lnoajGao^N 

iOftSSt^F (101) tJ¥$^ 7nni ^GaN^< 

*X#iEb^^yr^€:^^^>7K^^MUX, CpaM 
gS:^L^f>^$^7 O Onrn"CMg^tt«*fta*5 
1 0 1 Wo P MAIo.orGao 93N i^j:5pf^7^Ki 
3 8^f^ 0 ^tc, J?^^0.1mmXMg^^ 
lO^cm^p^GaNi^/^^p^^^^^ hl3 

[0048] *<ntk<D\s-vm*mm<oftm&m&ffim 
<om 1 (ommmm t mmx*>z 0 
[004 9U3 (ommmmn. i—^m^m^r 

[00 5 0] *«fe?&tttc «t ^bfc \s-*?m*n, 

&mm7-#j5m&m 3 5 $:^tpm 1 <»itm vm 3 4 1 
m 2 *>3fc#>r k® 3 7 1 (ommmtmttfrx$> 12 

CO)fe^ K/§3 7<D^?JS5T^5^V^jf^^oXV^ 

^^^li, InGaNO/^u^^itXttk^y h^^U)t^ 
[005 1) (012) U— ^^CioV^ 

X, m«6&AtcJ:0fiHil3 5^b^Ufc3t^^«^ 
^li. m2(D%iS^ K13 7{UlCt*-^$r^o^X^ 

-r^r ^(c/^^o r^^^ia 1 3tc^-r 0 ^fc. 

«£ 9 {->t^^co f - ^ $r p OiUc^T-r 6 - <^ t- <t 
«9. n^^X^^ ^3 2—^)t(Dilix$:^©l-rSC!: 



(7) 



ftffl 2002-299768 



i33 OmW^-^M^^r^o^ 0151: 
KMMM{[)ni^&4 0 0^fK^|C*>V^"C 

[0 0 5 2] tkRWftlt, 01 2<DU-^m 

1^— -F**-t>*WLfc (05) „ r<7>L — -if*^-t>^S 

li1W/A"Cifcofc 0 :«-M#t^@6l^t 0 

KJ12 7 3Wf3CJB&r4STfcofc»^t, % f£tt 
13 5<^JilCfc£pMAIGaN=^:y://i3 6 |c J; *K ft 
«>Sft*»*f±flH4JB 35in^l <Oft#^ KS3 4i 
T-fcWftt>o#^ft>^ K«Btfc45. Ua»U*sO« 

&£} 3 0mW(7)-^)ttHiJ^^^^r^ofc o 07M 

»*ft**-ras. WRBB^aaa^^k^* u 2 0 ov$ 

[0 0 5 3] 07*5<fctf01 5 ^MttKRottta* 
lnGaNfaH4JB^***«ri£«t*#. lnGaNf£tt«<Z>ISA& 

[0 0 5 4] 

fcfcSttBaMtaS^fcftWKfc+a. 

[0055] iBiowttsajitstwctst, 

[0 0 5 6] !B2 0^#:<03HJS*«felcJ;5fc. *^>f 
[0 0 5 7] **W«c«6JB3 0^W****«tt:. Mr 



[0058]«4^^M^lia5^ *^>fK 

[0 0 5 9] *«nicffSK5(o¥»ft«3fcftlKa. «r 

B.ofiH^^**tt*<bft»«-rs^fc3ds^rfiBtci3&5. 
[0 0 6 0] »6«>^*{*:36*S6ia^J:5i:, Htrfsm5 
©H*WWMiaSBfc::l8V*T* ¥iSf«§)fc3£Bft«/i-f-5 
SlRteSEl^eofttf'f KJfa*4>*< 4: t>AlK^-ft*tf* 
fb«^I I I -VK^*^*#t?»^*^T*5 9. M 

[oo6 1] *&mizm%$&7 <D*mftftftmmic£z 
unmT&^ttmmmi i i -vtwt***w*'c« 
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